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PREFACE
. . . can technology be brought to the viewer of art in a
way that provides more access to art and less fear of
technology? Can the artist work with technology which is
constantly one step beyond his complete control and
understanding? Where or how does the artist conquer the
technology in order to create with it? Or do artists create
at all? Do they merely manipulate environs through
knowledge and perceptions others do not share? The fear
of art has paralleled the fear of science throughout
history.... Control (of technology) lies in the under
standing of the current capabilities and pushing these
tools to their limit . . . risking that control and turning it
over to the viewer frees the viewer from technological
intimidation and opens the possibility of seeing truly
radical ideas ....
from my notebook (ca. 1983)
The above entry sums up the purposes and concerns which led
to the completion of Video Boundaries . During a period of one year;
the actual methods used to realize the project went through many
forms . The initial concept was a simple voice activated device , one
that would respond to the presence of sound by activating a tape.
Such devices are common on dictaphones and two way radios when it
is inconvenient for the user to press buttons. The final concept
was one where a computer would recognize specific words spoken by
the viewer and respond with an action and a spoken word, thus
giving a viewer the ability to communicate with the piece. The
result of this communication would establish an active environment
for the viewer and elevate the level of involvement from viewer to
participant .
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To achieve such an environment a series of component pieces
had to be developed. These pieces included the original tape, the
computer, the voice recognition hardware and software, the instruc
tional software, the VTR interface and interface software, the
installation, the verbal and written instructions given at the installa
tion.
Completion of this project is the result of aid received in many
forms from many sources. In particular I must acknowledge my
thesis board for their advice and guidance, the Film and Video
Department for access to their facilities, Ben Penner and Tom
Ciesielka for the initial technical input, Duane Hanson for assistance
in facilities access, Jim Reilly and Bob Murray for software and
hardware assistance, and the Department of Photographic Sciences
for use of their equipment. Financial assistance was received from
Complementary Education, the School of Photographic Arts and
Sciences, and the Master of Fine Arts program. This assistance
ensured the completion of the project as planned and is greatly
appreciated. Special thanks must go to Dave Pultarak who accom
plished the feat of interfacing the computer with the VTR. This
task involved countless hours of Dave's personal time which he so
kindly contributed to this project. Finally, I must thank Ron
Gregory for the shared ideas and friendship which make projects
such as this one worth the effort.
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THE VIDEO TAPE
The formal proposal for Video Boundaries suggested a series of
short tapes which would explore the inherent nature of video and
television. This proposal was altered radically within a few months
with the idea of involving voice control features. However, the
concern for creating an important short tape that would evoke a
strong response from the viewer remained, as did the concern for a
structural approach. The ground work was laid with a very spon
taneous tape I made in the spring of 1982, later titled "Stone
Women . " The tape was shot in somewhat of a free association
manner on the river campus of the University of Rochester. The
subject was a group of worn and broken statues located on the
northeast corner of Wilson Library. The rather weathered stone
female figures, carved in a classic style, provided a stark static
contrast to a rapidly moving video camera. Editing was done in an
almost random pattern by dubbing half of the tape onto the master
tape, recuing the master tape to the head and finally rolling the
second half of the original and master simultaneously, insert editing
the original "on the fly . " The sound track consisted of naturally
occurring sound and the sounds of my own breathing, each on a
separate track, each recorded synchronously with the video.
The tape was rather quickly and intuitively made. My impulse
to contrast the moving camera against the static object immediately
became a central concern for this thesis. I began to shoot other
static objects to explore ideas generated by "Stone Women." Shoot
ing and editing remained intuitive. Gradually consistent relation
ships began to emerge: the whiteness of the statues against the blue
of the sky, the feel created by editing on impulse, the lack of the
barriers usually created by the complexity of the moving image
media. These remained with me, and a search began to find a new
location with a quantity of statues to work with.
The location was revealed by chance through a friend who was
traveling Route 104 frequently and had noticed a sign for the Shrine
of Fatima just outside of Lewiston, New York. An exploratory trip
proved the shrine to be ideal. Scores of marble statues of saints
and madonnas, almost life size, stood in neat rows over probably two
acres of open land. The religious nature of this subject expanded
the range of possible objective correlations in the project. Belief
systems and their relationship to television were now issues which
the viewer of the tape would have to confront.
I visited the shrine for several months, shooting with the intent
to edit the final tape in a similar but more selective manner than
"Stone Women." As the shooting progressed, however, I became
more and more interested in the feel and pace of the raw tape.
When I expressed this interest to my thesis chairman Malcolm Spaull
he suggested to shoot the tape for Video Boundaries completely "in
camera." It was the obvious choice; with unedited tape as a base to
the installation the viewer would assume the role of editor, not
re-editor. After two more trips to the shrine I was satisfied with a
seven and a half minute tape shot in one afternoon. (See tape
included with this report.)
Perhaps it is unfair to call this tape unedited, since each shot
is influenced by past taping of the same subjects. The sequencing
of the shots and pacing had been decided for the most part in
advance while viewing other raw tape. Nevertheless, all of the
shots are influenced by the spirit of the moment, conversations of
visitors to the shrine, random sounds, the time of day, and the
quality of the light, and several parts of the tape were "mistakes."
The tape was carefully considered before shooting but spontaneously
shot once at the shrine. This description seems very appropriate
for the project as it also describes live television, where a program
may be planned extensively in advance yet the unpredictable
inevitably happens . This similarity with live television was a strong
motivating force conceptually, as I have long been interested in the
unique ability of video to be "live .
"
In November, 1982, I decided the tape filled all of my require
ments for the project. This ended one major phase of Video Bound-
aries. However, new ideas and opportunities had arrived earlier in
September and by November numerous problems related to them
prevented any pause for celebration.
THE COMPUTER AND VOICE RECOGNITION
As of August 1982 I had never used a computer. A discussion
that month with Ben Penner, engineer for the Film and Video
Department, brought to my attention the possibilities provided by
small computers and their peripheral devices. The discussion had
begun over the feasibility of modifying one of the department's
editing video tape recorders (hereafter VTR) to allow certain
switches to be opened and closed by a sound or voice actuating
device. Such devices are common on small tape recorders used for
dictation, i.e. they began to record when a sound is detected and
stop when there is silence. Ben quickly suggested that I research
the possibility of using a voice recognition device of which he had
recently become aware. The suggestion seemed perfect. All other
ideas for my thesis project suddenly seemed secondary. Such a
device would allow the viewers of the tape to talk to the tape, even
command it to perform, without pressing buttons or needing to learn
much technically. They would be able to communicate with the
medium through human speech.
The decision to use such a device was solidified by an article in
the September, 1982 issue of Byte magazine. This issue contained
"^William Murray, "The Cognivox VIO-1003: Voice Recognition
and Output for the Apple
II," Byte, September 1982, pp. 231-238.
an in-depth review of a simple, inexpensive voice recognition device,
Cognivox, designed as a peripheral to Apple II computers. Its
capabilities were limited, but cost and availability of both the device
and Apple computers made it the obvious choice. In October I sold
my Rolleiflex-- sentimentally my favorite camera--and purchased
Cognivox, a computer peripheral for which I did not own a com
puter; I was committed to making the project work.
Cognivox and Other Voice Recognition Systems
In the past ten years several systems for recognizing single
words or short phrases have been devised for computers. One of
the simplest and easiest to produce is the type represented by
Cognivox. Basically, Cognivox is a voice digitizer. Such a device
uses a microphone to pick up the sound waves of a spoken word.
The microphone turns the sound waves into an analogous signal of
electrical voltage. This signal is then converted into a numerical
representation by the recognition device. These numbers can then
be stored or manipulated by the computer. Devices of this type can
only recognize words spoken by one user at a time and that user
must
"train" the device to his or her voice before any recognition
can take place. The
"training" process is relatively simple and
quick. The user says each of the words or phrases which are to be
recognized into the microphone. This is repeated several times
(three for Cognivox) . Each time a word is said its numerical
pattern is recorded and synthesized with the other patterns for that
word. The result is a typical pattern for that word and user stored
in memory as a key for recognition. After "training," when the
user activates the voice recognizer for recognition, the device
receives all sounds picked up by the microphone, compares them to
the patterns stored in memory, and recognizes the word as the
pattern which most closely resembles the one received. If no match
is found, no action is taken.
There are many flaws with this system. First, there is a
limited vocabulary (thirty-two words or short phrases for Cognivox).
If the system picks up sounds which are not a part of the vocabu
lary, recognition is still attempted and frequently an incorrect
recognition is made. Therefore, stray sounds and words outside of
the vocabulary must be screened from the microphone. Secondly,
there must be a period of silence between each vocabulary word to
prevent confusion. This time is short, (0.150 specifically for
Cognivox) but in normal speech words frequently slur together or
are separated by extremely short pauses. Thus, for successful
recognition the words in the vocabulary need to be spoken clearly
and separately. This disadvantage for normal speech proves not to
be as inconvenient, however, in projects like this one where the
vocabulary is spoken as commands, which are naturally spoken as
individual words to emphasize their authority. Third, this system
requires every user to
"train" the device to the user's voice and
vocabulary--a time consuming procedure. Nonetheless, this system
was chosen for its overwhelming advantages. It is the most widely
available; it is inexpensive; once properly
"trained,"
successful
recognition exceeds 98% of attempts.
There are other voice and speech recognition systems in use,
though most exist only in prototype forms. Some of these systems
have extremely high recognition rates for any voice without any
"training." However, the complexity of these systems requires
sophisticated software and large mainframe computers. Most of the
research in this area is associated with artificial intelligence research
and is considered one of the most complex problems in computer
2
science today. Despite these difficulties, the situation is rapidly
changing. There are now predictions that accurate speech recogni
tion systems may be on the market in three to five years . The claim
is these systems will print out dictation given at normal speech rate.
The competition to be the first on the market is fierce among Amer
ican and Japanese office machine manufacturers . The result is costs
are being projected at under five thousand dollars- -comparable with
advanced electronic typewriters obsoleting almost every other
3
speech recognition method currently being used.
The state of the art of speech recognition is at the threshold of
a major breakthrough. Direct communication with machines may be
common place before the turn of the century. Yet, this accomplish
ment stands to be the most anticlimactic technical achievement in
history. Curiously many participants in this thesis project were
2W.A. Lea, ed., Trends in Speech Recognition (Englewood
Cliff, N.J.: Prentice-Hall, 1980).
3Gail Collins, "Racing Towards Voice-Activated Typewriter,"
Rochester (N.Y.) Democrat and Chronicle 27 November 1983, pp. IF
and 8F.
surprised that speech recognition was so difficult. Many felt that
most large computers could "listen" to speech if they were equipped
with "ears". Hollywood's dreams for science fiction films were all
quite possible for the average person. As a result, the average
participant was not at all impressed with the current capabilities of
the technology and was in fact curious as to why the system did not
perform more complex recognition. This realization on the part of
the participant became an effective part of the piece. Many people
experienced for the first time the limits of technology. Something
they previously perceived as boundless .
The Computer and Interface
By choosing to use Cognivox for Video Boundaries, a commit
ment to use an Apple II computer had been made since Cognivox was
compatible only with Apple II's. This it seemed would be a conven
ient choice because of the number of Apple computers on the Roches
ter Institute of Technology campus . It was soon learned that the
quantity had little to do with general availability. This problem was
compounded whenever it was explained that a peripheral device was
to be plugged in and that testing would be done in order to build an
interface. Nevertheless, arrangements were made through several
departments for occasional use of an Apple and development of the
software and interface began.
Two major issues had to be addressed to begin. First, it was
necessary to teach myself how to use computers, the Apple II
Plus in particular. Secondly, an electrical engineer with a computer
background was needed to design and build the interface. The first
step was begun using the Apple tutorial handbook and the Apple
computers available in Wallace Memorial Library. The second proved
more difficult. Due to the limited nature of funds for the project,
the first attempts were to find a student to assist with the engineer
ing. In October a friend recommended an electrical engineering
student who seemed well qualified for the job. Over the next
several months, however, this choice almost proved disastrous to the
entire project. The student chosen simply could not devote the time
necessary to completing the project. In January he left the project
with virtually no results . The engineering situation was back to
square one. Yet, the time had not been totally wasted. By
January, I had become proficient in Applesoft, the Apple version of
BASIC, and had learned the basics of integrated circuit schematic
diagrams . It was also in January that I began a new job which led
to connections that introduced me to Dave Pultarak, a recent
graduate of the electrical engineering program at Rochester Institute
of Technology and engineer at Eastman Kodak, Co.
After meeting Dave and discussing the project, he agreed to
tackle the problem. Logistics quickly became the overwhelming
difficulty. Each time Dave was free to work, arrangements had to
be made for a computer, VTR, and an oscilloscope. Each had to be
obtained through a separate special agreement and the red tape had
to be completed each time we wanted to work. Frequently entire
work sessions were lost due to last minute changes in availability of
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a piece of equipment, especially the computer. Weekly meetings
proved the most expedient, consequently, the work went slowly.
Our first problem was to determine the method Sony Corp. used
for remote control of the model VO 5850 VTR editor. This particular
model was chosen because it was the only editing VTR owned by the
Film and Video Department which had a remote control port which
accessed all editing features of the editor. Most controls through
this port were quite simple. The line was held high (+5 volts); a
pulse low (0 volts) would then toggle the control. For example, if
the VTR is playing and you briefly grounded the remote control port
pin for pause, the VTR would pause. Ground the same pin again
and the pause would release returning the VTR to play. In other
words, grounding a pin acts the same as pressing the control
buttons on the VTR. There were some exceptions to this rule.
Eight controls, necessary to the project, were combined onto one
pin. Instead of the simple control method described above where
each function has one wire (i.e. parallel data transmission) several
functions were combined onto one wire (i.e. serial data transmis
sion). This combining of functions is done by an integrated circuit
called a parallel to serial converter. Some information on how the
Sony serial data system worked was included in the maintenance
manual for the VO 5850, but exact figures were not available for the
clock and strobe rates which govern the rate and sequence of the
information being transmitted. The output of the Apple II was even
more of a mystery. Apple is very sketchy with technical informa
tion. All we had to work from was the Apple reference manual. It
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supplied only "pin out" diagrams, voltages, and TTL drive loads for
each line.
To build an interface of any type the basic object is to take a
specific numerical value out of the computer and use it as a code
which will correspond to some activity outside the computer. The
problem is making sure the interface knows when the correct code is
ready to be picked up from the computer and then taking that code
and converting it into some useful bit of information. This sounds
like a simple matter of timing. It is a matter of timing, and is not
as simple as it might appear.
In order for electronic devices to use integrated circuits they
usually must have some sort of electronic clock to synchronize their
functions . In computers these clocks run extremely fast and their
electronic pulses can be timed only on the best oscilloscopes . With
each pulse of the clock, one bit of data can be transmitted. There
fore, the eight functions of the VTR that were controlled by the
serial data line could be operated by the computer by sending one
"command bit" to the VTR every clock cycle. Again the problem was
to have the data ready on the appropriate clock cycle.
After weeks of testing, Dave developed a system which operated
all the functions on the serial data line. This system was a simple
manual control device which proved we could remotely operate the
VTR. This circuit was then adapted to be triggered by the Apple
output lines on the #3 Input/Output port. Further timing of the
system was adjusted by the software, which will be discussed in the
next chapter.
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SOFTWARE
The software for Video Boundaries can be divided into three
parts: (1) The machine language program to control Cognivox,
(2) the BASIC program to guide the user and control the machine
language programs, and (3) the machine language program which
controls the interface. The first program, called VOX4, is the
operating system for Cognivox. This program was written by Voice
tek for their device and was used in this project with no alterations .
The second program, VBOND, instructs the user on how the
system works, coordinates the use of VOX4 and the interface pro
gram (titled VID OP8), displays the options available to the user,
and receives and interprets input from the user both from voice and
keypad. This program is adapted from information provided by
4
Voicetek in the owner's manual for Cognivox. It was important to
keep this program as short and simple as possible because of the
large amount of memory dedicated by VOX4 to
Cognivox' s voice
response feature. Therefore, text was held to a minimum. Also, a
great deal of text would have interfered with the project as a whole
due to the time required to read the text. This certainly would
have reduced the spontaneity of the participant. A copy of the
program is listed in appendix 2.
4User Manual (Goleta, Calif.: Voicetek, 1980), pp. 3-1 - 3-6.
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The third program, VID OP8, is really a series of very short
machine language subroutines which place a code number on the data
lines of the interface. Each number triggers a specific VTR function
through the interface. For example, if the number 01 is placed in
the register of the Apple central processing unit (CPU), it appears
on the data lines as 00000001. When the data lines are in this
configuration and the address for the interface is called, the inter
face picks up the number, decodes it, and sends the appropriate
control line low. This routine is held in place by a delay loop to
allow the VTR to pick up the signal and cycle into the selected
function, in this case the function play. The routine then jumps
back to the BASIC program VBOND. The initial program was
written by Dave Pultarak; the final modifications were worked out by
myself.
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INFLUENCES
About the first of May most all of the component parts of the
project were complete. May 19, 1983 was set for installing the
project and arrangements were made to use an area on the third
floor of the School of Photographic Arts and Sciences at Rochester
Institute of Technology. The site was chosen for its high volume of
traffic and availability of natural light for the video camera. The
weekend chosen was graduation weekend for Rochester Institute of
Technology and I hoped that this would increase the chances of
having a variety of types of participants, as there would be a large
number of visitors on campus .
With all of the arrangements made the project began to come
back into perspective for me. It had been well over a year since my
initial thesis proposal and a full nine months since the idea for the
installation became the focus of the thesis. This in itself is not
unusual for any major project but the last five months of the project
had become almost purely a battle with technology. I questioned
myself often as to whether I was an art or computer student. It
took a special effort to stand back and see the pieces objectively.
When I needed it most, I was lucky enough to receive a great boost
to my morale; I met Woody Vasulka. We were both attending the
Society for Photographic Education national convention in Philadel
phia. I had seen his work, as well as his wife Steina's, in several
15
exhibitions and video festivals. Woody's work also deals with
overcoming technical problems and frequently involves inventing
totally new ways of constructing the video image. He has spent
years developing some of his equipment and is a man who has
struggled throughout his career with the problems created by using
high technology as an artistic medium.
In my conversation with him, I began to understand why some
artists, including myself, felt a drive to manipulate the latest
technology. Video, computers, and satellites are commonly accepted
as part of life, but their workings remain completely intangible to
the average person. This ignorance is perpetuated by the com
mercial users of these media. Hollywood has trained its audiences to
accept all it presents at face value, to passively receive what it
produces without becoming involved. Woody's work seems to be a
direct personal reaction against this force feeding by the media
giants. He explained to me his obsession to directly control the
technical media so as not to be limited by Hollywood's predetermined
proper use of the available mediums . His constant admonishment
was, "don't be
Hollywood."
The similarity of our concerns provided a much needed personal
perspective of my work. I no longer questioned the legitimacy of
technically conquering the problems the project presented. In fact,
I felt an obligation to use the technical talents I had to broaden the
public's awareness of alternate forms of video and computer use. The
time spent between this conversation in March and the installation in
May was almost completely devoted to solving technical problems and
16
designing software. However, the aesthetic goal was worth the
effort .
On May 15, 1983 the interface software was finished and the
project was ready for installation.
17
THE INSTALLATION
On Thursday, May 19, 1983 all of the equipment for Video
Boundaries was brought together on the third floor of the photo
graphy buHding at Rochester Institute of Technology. Once
assembled the installation was arranged in the following manner.
The computer, VTR's, video camera, monitors, and microphones
were placed on a table near a large window. Video out of the
camera was looped through a 1/2 inch Sony SLO 330 VTR into the
3/4 inch VO 5850 VTR. The microphone was looped through in the
same manner. The computer interface connected into the remote
control port of the VO 5850. Cognivox attached to the computer
through the game I/O. A separate microphone was connected to
Cognivox. Monitors were connected to the VTR outputs and the
computer, and an additional monitor with sound was placed outside
the area for spectators to see the work in progress .
Interested people could pick up a short instruction sheet while
waiting for their turn to participate. When they were seated in the
installation each was personally instructed on the basics of how the
installation worked, the computer was trained to their voice, and if
the participant wished, a practice tape was used to demonstrate the
possibilities of the equipment. Then the master tape for the day
was inserted in the 3/4 inch VTR and the participant was free to act
with the tape in any way she or he pleased. At the same time the
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master tape was begun, a second tape was used to record continu
ously from the camera on the 1/2 inch VTR. This provided a record
of the participant's actions during times the 3/4 inch VTR was not
recording .
The participant had the option to play, pause, stop, fast
forward, or rewind the tape merely by saying the function into the
microphone connected to Cognivox. With these commands, the
participant could control the part of the tape being viewed. To
begin to edit in the camera or microphone the command start put the
VTR in the editing mode. Commanding edit would then edit both the
camera and the microphone into the tape. The participant then
could apply whatever visual or aural information he or she wished.
Additional options were provided with the commands video and
sound. These commands would edit video or sound alone, respec
tively. Each of the editing functions could be terminated by simply
repeating the command; thus, any combination of video and audio
edits could be accomplished.
After each participant had finished, the tape was simply
rewound to the beginning and reused, with that participant's con
tributions, for the next participant. As each subsequent person
engaged in the process a new layer of complexity was added to the
tape. Regardless of the nature of the response each participant
expanded the possibilities which had to be considered by the next.
Those participants sophisticated in the arts, film, or video perhaps
made the most visually exciting contributions to the tape, certainly
they were the most capable in controlling the situation. Yet, the
19
less experienced participants were perhaps the most important.
These people came to the installation with only commercial television
and film as a reference. The experience of having a previously
passive medium suddenly giving them the opportunity of action was a
startling event. This awareness is very evident in the tape and is a
significant contribution .
As a result of the diversity of participants, the gamut of
possibilities was run. The medium of video tape was exposed. Some
people panicked, some were clever, some came back more than once,
some brought props. The tapes and gadgets lost importance and the
situation created became the art. This was the primary goal of the
piece. None of the component parts of Video Boundaries were
important, not even the tape. Instead, it was the situation created
by bringing the parts together and making them available to others.
It was certainly the riskiest piece I had attempted at that
point--
nine months of continuous work for a three day installation. At the
end of the first day, however, I was satisfied.
The next two days resulted in interesting variations from the
first day's tape. Participants became challenged by what others had
done before them and some sense of competition developed at times.
This competitiveness was usually broken up though, through the
more innocent of participants providing a lighter hearted approach.
Thus, for three days the project remained one which was open to
public participation, without becoming overly rarified by the artistic
community .
20
CONCLUSION
A sizable period of time passed between the closing of the
installation and the writing of this chapter. The events of these
months and simply the time itself has allowed for a substantial
amount of thought and self criticism. During this time, naturally, I
frequently questioned why I had tackled such a project. Was it
worth a year's effort and financial sacrifice to produce a thesis
project which existed for only a few days? Was it important to do
what I was doing?
Importance is a topic I can only discuss in terms of why I
chose this project over others and why the work was important to
me. Historical and critical judgements must be left to others. Yet,
it is interesting that "why is it important?" is a question so
frequently asked of artists . Usually the question can be interpreted
as personal. The inquirer actually meaning, "why should I spend
my time trying to understand your
work?" In response, the artist
can guide the viewer with some explanation of what inspired or
provoked the work or why the artist finds the work interesting.
With Video Boundaries the case seemed to be different. The
question of importance frequently had a double intention. First the
inquirer usually wanted to know what practical purpose the technol
ogy provided. Secondly there was the concern with the importance
of the ideas presented by the project as a whole. This attitude was
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somewhat of a reflection of the site chosen for the installation and
the natural technical curiosity of the student body.
In response to the technical importance of the project I could
and can only say that there is little if any practicality to the devices
built for this project, outside of making the project work. But
practicality aside, there is an important message provided by the
machines to artists and others who do not deal with high technology
on a day to day basis. Do not let the current technology baffle or
overwhelm you. It is possible to control these devices and develop
your own way of using everything from computers to electronic
imaging. These are all man made machines which can be manipulated
by others . To let these devices govern the way you use them is to
let their creators govern you. The devices themselves have no
mystical capabilities; they are there as tools free for anyone to use.
This message carries over to help answer the second part of
the inquiry. Because the main thrust of Video Boundaries, its
primary importance if you will, was to invite the viewer to become an
active part of a medium that most frequently requires only passive
attention. This activity was of an independent nature. That is
there were no required or timed responses expected of the viewer,
as in interactive instructional presentations. Instead the viewer was
presented with all of the methods of participating with the piece
before beginning and was free to do as she or he pleased. This
participation then became a part of the piece. It was saved and
served to stimulate others rather than be ignored, the next par
ticipant using only the same material as the previous one. Thus,
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this technical display had an organic result which grew and
branched continuously. Imperfections and irregularities became
essential to the aesthetic- -parts to be appreciated within the whole
rather than scorned as failures. These features of Video Boundaries
made the project stretch the realm of technology within the minds of
those viewers and participants who deal only passively with these
devices. For those more technically concerned it may have demon
strated that providing precisely controlled information through
carefully constructed interactive programs, may be efficient, but
certainly such methods reduce the chance of creative input from the
viewer .
Eliciting creative input was the challenge of this project from
the start. Questions of who should participate, rules, and limita
tions were a3U debated. Initially, it was proposed to limit the
participants to those invited from related fields in media and art.
The results would have been much more predictable. However, as
the precise technical side of the project became more and more time
consuming, predictability became less and less important. By the
end of March, it was decided that the installation should be open to
the public. This proved to be the most personally satisfying deci
sion of the entire process. At the installation I was forced to give
up control of the piece and turn over the responsibility to the
viewer. The viewer was then challenged to continue the piece, to
become a participant. My role as artist had shifted. No longer was
I a maker of an object or even an event--the participant had
control. Instead, I had established a situation; a situation which
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brought together many pieces. Some, like the tape, were personal
while others, such as the computer, were straight out of the box.
The installation became an art montage of performance with each
piece varying in significance. Yet, unlike traditional montage none
of the pieces were permanent or static. With every new participant
the possibilities changed, the pieces shifted and even disappeared.
Fluidity and growth formed the center of Video Boundaries.
Such elements are strikingly missing when one views the tapes
constructed during the project. These tapes are final. They are
not being viewed with the possibility of changing them as was the
case during the installation. Included with this report are copies of
the tapes at a midday point to compare with the final tapes and
illustrate the process of the installation, but these obviously do not
capture the complete growth of the tape. Also included are tapes
taken directly from the camera. These show the participant in both
the "on camera" and "off camera" moments and should add insight to
the ways the piece grew. Still, these tapes should be viewed only
as documents to further record the installation; none of the tapes
represent a final product. The three days of producing the tapes
were certainly the center of concern for this piece.
The current age is one of rapid information exchange . Artists,
even the most political, can not afford to be didactic in their
approach. To radically influence a rapidly informed public, art must
be open to dialogue. It must have the capability to respond again
and again to constantly reinformed viewers. To consistently chal
lenge such viewers is virtually impossible with static work. The
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modern viewer of art is trained to quickly adapt and accept. Only
through situations which directly confront the viewers and integrally
involve them in the piece can an artist avert passive acceptance or
rejection of the concepts of the work.
Integral involvement is possibly a good catch phrase to attach
to my approach. The idea of "interactive" has been worn thin
through unimaginative use in training programs as well as frequent
misuse of the term itself. Often interactive programs merely accept
multiple choice type responses from the viewer and respond in a
specific preselected way. The viewer is no more involved with the
piece than if the choice were to look at the piece or ignore it.
Integral involvement places a brush, a chisel, a pen in the viewer's
hand and invites a mark to be placed on the artist's original. It
provides complete and free access to respond actively to the ideas at
hand, without fear of there being harsh judgement applied from any
source .
The importance is not found in the final marks left by these
activated viewers. It is found only in the moment of truly confront
ing the work which the artist has provided. If this moment is a
human one, one which respects the intelligence and creativity of the
viewer, the work will have the ability to sincerely influence.
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APPENDIX 1
The Original Proposal
28
Purpose
This thesis will develop and explore the qualities of video which
make it a unique medium.
Background
When compared with more traditional artist's media, video is a
relatively unexplored area. The entire tradition of this medium
exists well within the memory of my own generation. Thus, the
background for this thesis comes from a conglomerate of personal
experience, social norms and scholastic research. Added to this
experience is an extensive involvement in the last ten years in three
areas of art outside of video: literature, music and photography.
Of particular interest in these fields is the growth of modernism out
of the romanticism of the nineteenth century. James Joyce, Arnold
Schoenberg and Man Ray are examples of artists who, through their
struggle with this dramatic change in the outlook of the world,
redefined the boundaries of their respective fields .
Video lacks a history as an art form. In fact, video is so new
that no major shift has occurred in the arts since its birth. As a
result, video still needs an artistic base from which video artists can
develop new and perhaps revolutionary works. Woody and Steina
Vasulka, Peter Campus and Nam June Paik are some of the current
artists who have begun to shape a video syntax. Their work will
provide a starting point from which this thesis can begin to grow.
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Procedure
This thesis will be realized in two major phases. One phase
will be a video tape consisting of a sequence of short works . These
works will reflect the theme described above and will be developed in
an additive manner, each building on the ideas and theories derived
from the preceding work. Concurrently, a second phase will develop
a worldng theory into a written form which will fulfill the require
ment of the written report.
The first step in accomplishing this thesis will be to view
related past work in both film and video. A special emphasis will be
given to studying structural cinema and its theories. After clearly
establishing the nature of preceding work, execution of the
tape will
begin. Structure will not rely on a narrative form; instead, inter
relationships of sound, images and the medium itself will provide a
form on which to shape ideas.
Pre-production will involve scripting, equipment fabrication and
modification, and facilities coordination. The
possibilities of altering
both the video and audio tracks through the use of
unusual or
modified equipment will be investigated.
Production will consist of actual taping sessions. They will not
be limited to any one style or type (i.e.
real time or highly edited);
however, most will be portable video
productions using a small crew
of one or two. Subject matter will
be open, but the individual
works will be united by the theme proposed in the opening
of this
proposal.
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Post-production presents some of the greatest challenges in this
type of project. This step begins after the material has been
gathered on tape and is the stage at which this proposed thesis will
be realized. Post-production will include editing of sound and
video, electronic alterations or additions to the video and processing
of the sound via tape recorders and synthesizers. The exact nature
of the techniques employed may depend on equipment available.
Some of the facilities which may be utilized are: Rochester Institute
of Technology, Universit of Delaware, Media Studies Center and
WXXI-TV.
The final tape may investigate some of the following areas: the
relationship of sound to image as perceived through video, the
relationship of the viewer to the electronic nature of video, the
non-objectness or objectness of the medium, the relationship of
sound and visual perspective, and the syntax which both viewer and
artist place on this medium.
The written report will be integral to the development of this
thesis. Research for the report will begin immediately and will form
the basis of theories used in the tape production. It will also
verbally clarify the positions taken in the tape and summarize the
ideas of this project. Thus, the report will estabhsh the theories
developed out of research and the tape will represent the practical
application .
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APPENDIX 2
Printout of VBOND
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^SYNTAX ERROR
ILIST
90 PRINT CHR* <4);"BL0AD V0X4"
95 PRINT CHR* <4>"BL0AD VID OPS"
97 PRINT CHR* <4)"BL0AD COMMANDS"
100 REM VIDEO BOUNDARIES BY JIM LYLE COPYRIGHT 1983
101 REM DATA ON 2500
110 HIMEM: 16067: CLEAR : DIM S*<9>: FOR I = 1 TO 9: READ S* ( I ) : NEXT
111 W2 = 9 : W 1 = 9
115 VV = 16384:VF = 16419:
117 Cl = 16064: C2 = 16128;
C8 = 16256: C9 = 162 72: CA =
VW = 19717:VR = 19718:VE = 19719:VX = 21330
C4 = 16144:C5 = 16192:C6 = 16208: C7 = 16240:
16288:CB = 16304
120
AL
1 30
TO"
1 40
1 55
1 60
165
170
175
ANT"
180
1 90
191
195
197
199
200
HOME :
PRINT :
: PRINT
PRINT :
PRINT '
PRINT '
PRINT '
PRINT '
PRINT :
PRINT TAB< 12) INVERSE PRINT "VIDEO BOUNDARIES' NORM
PRINT : PRINT : PRINT : PRINT "BELOW ARE THE STEPS NEEDED
"PARTICIPATE: "
PRINT
1. TRAINING THE COMPUTER TO YOUR VOICE"
2. TEST FOR RECOGNITION"
3. INTERACT WITH VIDEO"
4. INDIVIDUAL WORD RETRAINING"
PRINT : PRINT : PRINT "PRESS THE NUMBER OF THE STEP YOU W
GET A*:R = ASC (AS) 48
IF R O OR R > 3 THEN END
PR I NT
ON R GOTO 400,700,800,900
REM TO SAVE 1000 LOAD 150O
END
HOME : PRINT : PRINT : PRINT
PRINT : PRINT : PRINT "TO RETURN
THEN ENTER: GOTO 120
TAB< 10) "YOU SAID:"; SPC ( 2>sS*(F>:
TO MENU HIT CTRL C AND SAY A WORD.
210
EX1
220
25O
254
256
257
259
260
265
269
270
275
279
280
285
289
290
295
299
300
305
309
310
315
319
PRINT
: PRINT
RETURN
PRINT "START
CALL Cl
FOR X = 1 TO
CALL 1610 1
SOTO 200
RETURN
PRINT "PLAY"
GOTO 20"
RETURN
PRINT "PAUSE
GOTO 200
RETURN
PRINT "EDIT"
GOTO 200
RETURN
PRINT "VIDEO
GOTO 200
RETURN
PRINT "SOUND
GOTO 200
RETURN
PRINT "ONE":
GOTO 200
RFTIIRN
PRINT "COMMANDS: PRINT FOR I 1 TO 9: PRINT S* < I ) : N
NEXT X
CALL C2
CALL C2
CALL C4
CALL C5
CALL C6
CALL C7
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320 PRINT "TWO": CALL C8
325 GOTO 200
329 RETURN
330 PRINT "FAST FORWARD": CALL C9
335 GOTO 20o
339 RETURN
340 PRINT "REWIND": CALL CA
345 GOTO 200
349 RETURN
350 PRINT "STOP": CALL CB
355 GOTO 200
359 RETURN
400 HOME : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PR
INT : PRINT : PRINT : PRINT : PRINT TAB ( 5) "READY TO TRAIN FOR RECOGNITION"
410 FOR N = 1 TO 3000: NEXT
420 HOME : PRINT TAB ( 16) "PHASE 1": PRINT : PRINT : PRINT "THIS IS T
HE FIRST OF THREE TRAINING": PRINT "PASSES. PLEASE:": PRINT "1. TURN
ON THE SMALL BLACK MICROPHONE": PRINT "2. HOLD IT CLOSE TO YOUR MOUT
H": PRINT "3. SAY EACH WORD WHEN PROMPTED BELOW" = FOR A = 1 TO 5000:
NEXT : PRINT
430 POKE VF.37: CALL VV: POKE VF. 70
440 FOR I = 1 TO 9
450 PRINT "SAY:" SPC ( 5)S*(I>
460 CALL VV: IF PEEK (VE) = 2 THEN GOSUB 3000: GOTO 450
470 IF PEEK (VE) = 3 GOTO 490
480 PRINT "WORD ENTERED": NEXT : GOTO 500
490 PRINT : PRINT : PRINT "ENOUGH DATA.."
495 FOR K = 1 TO 1000: NEXT K
500 POKE VF.74: CALL VV
510 HOME : PRINT TAB ( 16) "PHASE 2"
515 PRINT : PRINT : PRINT "THIS IS THE SECOND OF THREE TRAINING": PRI
NT "PASSES. PLEASE SAY EACH WORD WHEN": PRINT "PROMPTED.": FOR A = 1
TO lOOO: NEXT : PRINT : PRINT : PRINT
520 FOR I = 1 TO 9
550 PRINT "SAY:" SPC ( 5)S*(I)
570 POKE VF,86: CALL VV
580 IF PEEK (VE) =2 THEN GOSUB 3000: GOTO 550
590 NEXT
600 HOME : PRINT TAB ( 10); "REPEAT VOCABULARY"
605 PRINT : PRINT : PRINT : PRINT "THIS IS THE LAST TRAINING PASS"
610 F'RINT : PRINT : POKE VF.244
620 FOR I = 1 TO 9: POKE VR, 1
630 PRINT "SAY:" SPC ( 5)S*(I): CALL VV
640 IF PEEK (VE) =2 THEN GOSUB 3000: GOTO 630
650 NEXT : GOTO 120
700 HOME : PRINT TAB ( 9); "TEST VOICE RECOGNITION"
710 PRINT : PRINT "TO EXIT, SAY A WORD WHILE HITTING CTRL
C"
715 PRINT "TO REENTER THE MENU, ENTER: GOTO
120"
720 POKE VF,82
722 PRINT
72 3 PRINT "THIS PROGRAM TESTS HOW WELL THE COMPUTERHAS LEARNED TO REC
OGNIZE YOUR VOICE.": PRINT "SAV EACH OF THE COMMAND WORDS SEVERAL TI
MES TO CHECK FOR ACCURACY."
725 PRINT "THE COMMAND WORDS ARE:": FOR I = 1 TO 9: PRINT S* < I ) : NEXT
I
730 CALL VV: IF PEEK (VE) = 2 THEN GOSUB 3000: GOTO 720
740 R = PEEK (VR): IF R = 255 GOTO 730
745 LET A = R + 1 : LET I = A
750 PRINT "YOU SAID:"; SPC ( 2);S*<I): GOTO 730
BOO HOME : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PRINT : PR
INT
802 PRINT TAB< 6) "TO BEGIN PARTICIPATION WITH": PRINT : PRINT TAB (
12): INVERSE : PRINT "VIDEO BOUNDARIES": NORMAL
804 PRINT : PRINT "TURN ON THE MICROPHONE AND SAY
START"
HIO PR TNT - PRINT - PR TNT PR TNT
34
320
825
827
OICE
8 30
84o
345
850
B6U
865
8 70
890
90ij
903
905
0 9
910
911
920
9 30
940
PRINT "TO EXIT, SAY A WORD WHILE HITTING CTRL C"
PRINT "TO REENTER THE MENU, ENTER: GOTO 12o"
PRINT : FOR C = 1 TO 2000: NEXT : PLASH : PRINT '
CONTROL": NORMAL
PRINT : IF WI - W2 GOTO 850
PRINT "--CAUTION--: RECOGNITION AND RFSPONSE
PRINT "VOCABULARIES HAVE DIFFERENT SIZES": PRINT
YOU ARE NOW IN V
PRINT :
POKE VF
F = R *-
ON F
POKE
HOME
REM
PRINT :
A = I -
PRINT :
INPUT "
PRINT :
PR I N T
KC)'
E VF
PRINT "TO BEGIN SAY:"^ FLASH :
82: CALL VV:R = PEEK (VR)
1: IF R = 255 GOTO 360
GOSUB 250, 260, 2 70, 280, 290, 300, 330,
VF, 78: CALL VV: GOTO 860
PRINT "START'
540, 350
NORMAL
: PRINT IAB( 8);
IF CHANGE NEEDED
PRINT :
1 : PRINT
PRINT :
THEN HIT
PRINT :
TAB( 8) ;
, 19
PR I NT
A; " -
PRINT
RETURN
POKE VR,W
'SAV WORD #
"INDIVIDUAL WORD RETRAINING
ADD A PRINT BETWEEN FROMPT AND LIST IN 905
"WHICH WORD NEEDS RETRAINING-?": FOR I = 1 T
";S*(I): NEXT I
"SELECT WORD TO BE RETRAINED BY NUMBER"
';W
;W;
CALL IF FEEh (VE) 2 THEN GOSUB 3000: GOTO 93
950
960
9 70
0
980
982
985
N TO
990
999
1 000
1 0 1 o
1 020
1030
1 040
1045
1 050
1 06 'j
1065
10 70
1 080
1090
1 1 00
1 1 05
1110
1 120
1 1 30
1140
1 1 50
1 200
1210
1 220
1 230
1240
1 260
12 70
1 280
1 500
1 5 1 0
1520
153o
1540
1550
1 560
PRINT "WORD
PRINT TAb(
POKE VF.24 4:
DONE"
ENTERED"
8) ; "SAY AGAIN
CAL L VV : IF Pfcth (VE) 2 THEN GOSUB 3000: GOTO 96
PRINT
PRINT
PRINT "TO RETRAIN ANOTHER WORD HIT THE
THE MENU HIT ANY ^Y" : GET A*:B = ASC
GOTO 120
END
HOME : PRINT IAB', 10);"SH
PRINT : PRINT
PRINT "RESPONSE VOCABULARY : ENTER
PRINT "RECOGNITION VOCABULARY : ENTER
INPUT RE*: IF RE* = "A" GOTO 1200
IF RE* , "B" GOTO 1040
IF RE* = "A" GOTO 1200
PRINT : INPUT "FILE NAME
OU = PEEK (VWi * 48 + 1 1
SPACEBAR": PR I
(A*) : IF B
E VOCABULARY ON DISK
-, A >
Z B >
NT "TO RETUR
GOTO 900
;FL*: IF FL* GOTO 1060
ST* = "BSAVE
PRINT CHR*
SS* = "OPEN "
PRINT CHR*
SS* = "WRITE
FOR I = O TO
PRINT S*(I) :
SC* = "CLOSE
PRINT CHR*
GOTO 120
WI = PEEK (VX)
PRINT : INPUT
TB = VV + 4880
01 = PEEK (TB
QU = Q2 * 256 +
ST* = "BSAVE "
'-V
" + FL*
(4) ;ST*
+ FL*
(4) ;SS*
" + FL* + "-V
PEEK ( VW ) -
NEXT I
" + FL* + " -V
(4) :SC*
: IF WI = C
"FILE NAME
+ WI * 2) :C
01 - TB
^ FL* + " ,
A*4D05, STR* (OU)
PRINT CHR* (4);SS*
GOTO 120
? ";FL*
"
= PEEK (TB + WI * 2 + 1)
STR* (TB) + L" STR* (QU)
TAB( 8); "LOAD VOCABULARY FROM DISK
PRINT CHR* (4) ;ST*
GOTO 120
HOME : PRINT
PRINT : PRINT
PRINT "RESPONSE VOCABULARY
PRINT "RECOGNITION VOCABULARY
INPUT RE*: IF RE* = "A" GOTO 1";
IF RE* . > "B" GOTO 120
PRINT : INPUT "FTLF NAMF - " : Fl
ENTER
ENTER
.. A :
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157o ST* = "BLOAD " + FL*
1580 PRINT CHR* (4); ST*
159>i SS* = "OPEN " + FL* *- "-V"
16oo PRINT CHR* l4);SS*
1605 SS* - "READ " + FL* + "-V": PRINT CHR* <4);SS*
1610 FOR I = 0 TO PEEK (VW) - 1
1620 INPUT S*(I): NEXT I
1630 SC* = "CLOSE " + FL* + "-V"
1640 PRINT CHR* (4);SC*
1650 GOTO 1150
1700 PRINT : INPUT "FILE NAME ? ";FL*
1710 ST* = "BLOAD " + FL*
1720 PRINT CHR* ',4);ST*
1730 GOTO 120
2500 DATA START , PLAY , PAUSE , ED I T , V I DEO , SOUND . FAST , REW I ND , STOP
3000 PRINT : PRINT : PRINT "** ERROR ** : SPEECH BUFFER OVERFLOW
3010 PRINT "REPEAT WORD USING SHORTER ENUNCIATION
3020 FOR F = 1 TO 200U: NEXT F : PRINT : RETURN
3100 PRINT : PRINT : F'RINT "** ERROR ** : RESPONSE MEMORY OVERFLOW
3110 PRINT "REPEAT WORDS USING SHORTER ENUNCIATIONS
3120 FOR I = 1 TO 2000: NEXT : GOTO 120
320O PRINT : PRINT : PRINT "** ERROR ** : ILLEGAL PARAMETER"
3210 FOR I = 1 TO JOoO: NEXT : GOTO 120
IPR#0
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APPENDIX 3
Contents of Video Tape
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CONTENTS OF THE VIDEO TAPE
Bars and tone 00:00
Base tape 00:40
Day 1 final tape 09:20
Day 2 final tape 19:32
Day 3 final tape 29:45
Day 1 midday tape 38:40
Day 3 midday tape 47:30
Samples of continuous
taping off the camera 56:05
